Interaction of organic chemicals with P-glycoprotein in the adrenal gland, kidney, and a multidrug-resistant KB cell.
P-glycoprotein (P-gp) is thought to mediate the transport of anti-cancer drugs and to be responsible for the multidrug-resistant (MDR) phenotype in tumor cells. However, the function of P-gp in normal tissues is still not well understood. We present evidence indicating that the active efflux of several structurally unrelated organic compounds is mediated by P-gp in multidrug-resistant KB (KB-C2) cells and that these compounds interact with P-gp in the kidney and adrenal gland. The photoactive radioactive calcium channel blocker [3H]azidopine labels a protein of approximately 140 kDa in crude membrane fractions from human kidney and adrenal gland and a 130-kDa protein from bovine adrenal gland. These photolabeled proteins are immunoprecipitated with an anti-P-gp antibody. Photolabeling is inhibited by vinblastine, reserpine, and several other organic chemicals. These data indicate that the kidney and adrenal gland express P-gp (or a protein closely related to P-gp) that can interact with several organic compounds and that the P-gp expressed in these tissues has a drug-binding site similar to that of P-gp in KB-C2 cells. Our findings thus strongly support the hypothesis that P-gp can transport a wide variety of organic chemicals as well as anti-cancer drugs and that one of the physiological functions of P-gp is the excretion of certain classes of organic compounds.